











































































































































































































































































































































































































































































































THE TATE QUADRANGLE 151

The marble consists mainly of twinned calcite grains from 1.2 mm.
to 2.0 mm. in diameter, a few rounded grains of quartz about 0.2 to
0.4 mm. in diameter, occasional flakes of colorless and greenish tremo-
lite and phlogopite, from 0.2 to 0.4 mm. in length, and a rare granule
of carbon. The dark layers are like the light ones except that they con-
tain more phlogopite and greenish tremolite and a much larger propor-
tion of carbon grains. These may be enclosed in the caleite, but are
much more abundant in the quartz and phlogopite and between the
different grains. In many places carbon particles outline calcite grains.
The dark color of the streaks in this variety of marble is plainly due to
the carbon and green tremolite..

The Creole marble has been popular for grave stones, but is not
now used for this purpose as extensively as heretofore. It is employed
as a trim with the Georgia White and Silver Gray marbles on large
buildings (Plate XII), and also as an interior finish of corridors, etc.,
in public buildings. Because of its distinct veining the Creole marble
is beautifully adapted to the production of excellent effects in matched

panels.

Cherokee Marble.—The Cherokee, or Silver Gray marble, from the
Cherokee quarry (Plate XVI) in the Tate post office area, is a coarse-
grained, grayish-white marble that differs from the Georgia White in
possessing a grayish tone, and a remarkable degree of trauslucency.
(Plate XX). Moreover, it is marked by a few light-gray and dark-
gray streaks that are curved into designs that grade off into cloud-like
masses of a very light-gray color. It is partly to the presence of these
darker portions buried at various depths beneath the surface and in-
distinctly visible through the semi-transparent rock that its gray
tones are due. The Silver Gray variety is free from streaks. The
streaked and mottled types are distinguished as Cherokee. Two
varieties of the Cherokee are recognized—Light Cherokee in which
the veining is not very pronounced and the color of the veins is light-
gray, and Dark Cherokee in which the veins are more abundant and
are darker colored. The Dark Cherckee differs from the Creole in its
more distinctly gray background.
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These three varieties come from the Cherokee quarries, a short
distance south of Tate post office. (Plate XIV.) The marble from
these quarries is one of the purest of the calcite marbles in the quad-
rangle, containing as it does 97.29, of calcium carbonate, only 1.09,
of magnesium carbonate and 1.649, of all other components. Although
“used for both exteriors and interiors of buildings, it is especially favor-
ed by sculptors for large groups. (Plate XV.)

Its grains measure between 2.5 and 4.0 mm. in diameter and are
about equidimensional.

In a few blocks seen on the track near the Cherokee quarry the
marble is differently marked from any other marble in the district.

The rock has the color and granularity of the Georgia White but is

~ streaked and clouded with a bright green mica, closely resembling
fuchsite in appearance. The relation of the green-streaked marble
to the common types is not known as none was seen in any of the
quarries. It is evidently not common, but is probably limited to one
or two places where shearing has been more pronounced than elsewhere.
A similar bright-green mica has been noted in a pegmatite near the
New York quarry, so that it is reasonable to assume that the mica is
due partly to the effect of solutions emanating from some igneous
rock. Some of the mica was separated from the marble and anélyzed
" by Dr. Everhart with the following result.

Analysis of bright-green mica from block of marble on track near
Cherokee quarry, Georgia
8i0, ALO; FeyO3 FeO MgO CaO Na0 Ky0 H,0— H,0- TiO; MnO NiO Total
47.44 20.68 .16 1.41 2.42 4.00 .95 6.75 1.76 4.68 .72 .10 .16 100.23 -

Through the kindness of Dr. C. S. Ross of the U. S. Geological
Survey its physical properties were determined to be as follows:
a =1.561, 3 =1.587, v = 1.592; 2V = 42°; dispersion p > y; elonga-
tion—.The mica is pleochroic with X = blue-green, Y and Z = yeilow-
green.

The mineral was first regarded as fuchsite, but a ecritical search
for chromium by Dr. Everhart gave a negative result.
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The only-analyses of micas in which nickel is reported by Doelter are that
of a philadelphite, from Philadelphia, in which .06%, of NiO (CoQ) are
indicated, that of a reddish-brown biotite from Amador Co., Calif.,
in which .409, of NiO (CoQ) was found, and that of a biotite from Port
Henry, N. Y. Nickel is also reported from the alteration product of
mica known as culsageeite, from the Culsagee mine, Corundum Hill,
N. C. None of these, however, are like the green-mica in the Georgia
marble, which is notable for its high content of lime and low content of

magnesia.

Mezzotint Marble.—Georgia Mezzotint is a combination of a silver
gray background and contorted streaks and irregular blotches of a light-
purplish-gray color which in some places are sharply defined and in
others are scarcely discernible against the white background. As in
the Creole, the Mezzotint is a much folded series of layers alternately
composed of calcite and a mixture of calcite and other substances.
In the less pure layers phlogopite has been produced in comparatively
large quantity, causing the darker streaks to have a purplish cast.
In tone the Mezzotint is intermediate between the Silver Gray and the
Light Creole. Because of its subdued tone it is much used for interior
work. It is also employed in large buildings in which the nearly pure
white of the Georgia White marble is not desired.

The Mezzotint marble is quarried at openings immediately east of
the main Cherokee quarry near Tate post office. .

It is a medium-grained rock, a little coarser than is the Creole,
but not quite so coarse as the Cherokee. Its streaks are lighter than
those characterizing the Creole, and are not as definite. They merge
into the silver-gray background.

Etowah Marble.—The Etowah,or pink, marble is the product of
the quarry of the same name, situated near Tate post office in the center
of the Tate post office division of the Marble Hill area. This marble
varies in color from old rose to deep pink. (Plate XVIII). It is crossed
by greenish-black veins and is mottled with greemish-black and gray
splotches, some of which are speckled with black dots, but blocks
of a uniform pink color may be obtained by careful selection. Pieces
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showing layers containing much dark mica are rejected because of their
tendency to split along the cleavage of the mica. The Etowah marble
is a little finer grained than the Cherokee variety and like it is an
almost pure calcite. In addition to the calcium carbonate, it contains
only one per cent of magnesium carbonate and about one per cent of
quartz and silicates. It is worthy of note that it contains 0.229, of
- MnCQO,, which may account for its color.

The average sample of the pink portion of the Etowah marble shows
grains of calcite measuring 8 to 5 mm. in diameter. They are perfectly
transparent as in the other marbles, but contain clouds of tiny liquid
enclosures, a few minute opaque grains that may be hematite or carbon,
an occasional large enclosure of hematite, here and there a grain of
quartz and a small crystal of apatite. There is nothing in the thin
section, to suggest the cause of the pink color. The darker layers
contain in addition to the calcite numerous plates of green biotite,
many grains of greenish epidote, much of which is poicilitic, a few
flakes of phlogopite and an occasional grain of zircon and quarti;
Most of the epidote is enclosed in caleite, as is some of the biotite.
The greater part of this mineral, however, is between calcite grains
and is particularly abundant near the contacts between the pink and
the dark-greenish layers.

_‘ The Etowah marble is especially favored for interior work, for the
trim of buildings faced with Georgia White marble, for the construc-
tion of ornamental public buildings and sumptuous private residences,
and for decorative structures, such as public fountains, (Plate XVII),
etc. Its waste would make very attractive terrazzo.

Georgia White Marble—The Georgia White marble is a coarse-
grained calcite marble of an almost pure white color and possessing a
sparkling luster. (Plate XX). It is marked here and there by vague
streaks of a grayish-blue tone, which, however, are not distinct enough
to do more than break the monotony of a solid color. The white marbles
consist mainly of clear calcite. The three analyses (II, IV and V)
given on pages 91-92 show the presence of very small quantities of
magnesium carbonate (0.6% to 1.89;) and less than 6.25%, of quartz



THE TATE QUADRANGLE 155

and silicates. Their uniform grain, translucency and soft white color
have made them favorite stones for monumental buildings (Plate
XIX), ornamental structures (Plate XXTI) and statuary (Plate XXII).

The Georgia White marble comes from the New York (Plate X B),
the Cowart and the Amicalola quarries. That from the New York
quarries is composed of perfectly transparent calcite grains from 2 to 8
mm. in diameter, an occasional crystal of coloriess apatite, a few grains
of colorless tremolite and scattered very sparsely through the calcite
tiny grains of carbon. The calcite in places contains a few dust parti-
cles and numerous minute liquid inclusions. _

The Amicalola marble resembles the rock from the New York
quarries in its purity, but it is much coarser grained. The tremolite
and the calcite are larger but the grains of tremolite are few. Many of
the calcite grains have diameters of 8 and 9 mm. and in only a few are
the diameters as short as 3 mm.

The rock of the Cowart quarry is one of the purest calcite marbles
in the district. It contains only 0.6% of magnesium carbonate and
2.899, of quartz and silicates (see analysis V. p. 81). At present the

quarry is not being worked.

Rosepia Marble—The Rosepia marble is the finest-grained of
the marbles quarried in the district. It is also the most highly mag-
nesian. It is a white stone marked by amber streaks and scattered
amber spots, that are due to the presence of transparent amber phlogo-
pite. The general effect at a little distance is that of a very light-pink
marble crossed by irregular streaks of a little deeper pink. It is com-
posed of about 55.59, of calcium carbonate, 85.59, of magnesium
carbonate and about 99, of quartz and silicates. It is from the quarry
in the bottom of the valley at the base of the slope on which are the
New York quarries.

The components of the Rosepia marble are rarely more than one
mm. in diameter, though a very few grains measure 1.5 mm. in their
largest dimension. Its only component other than the carbonate
is phlogopite, which occurs in very small flakes embedded in the car-
bonates, which are crowded together in certain portions of the rock
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forming streaks and vague clouds of a pinkish amber color in the other-
wise white marble. The flakes are so small and they are so irregularly
distributed in the streaks that they should have very little effect on the
strength of the rock.

The Rosepia marble should become a favorite for interior decora-
tion.

White Marble in Small Isolated Areas

Although’ there is no commercial production of marble in the Tate
quadrangle outside the Marble Hill belt, there are several other areas
in which it is possible that a sufficient quantity of the rock méy be
present to be worthy of consideration in the.future. The most prom-
ising of these is the narrow belt stretching from a point a little north
of the old Tate mansion a little east of north to Long Swamp Creek.
(See p. 81). The marble where exposed, 1s a white rock very much
like that at the New York quarries. It is free from dark streaks,
but in some places is slightly marked by vague clouds with the grayish
color of the Silver Gray marble. In most of its course the streak is
apparently very narrow but at its north end it widens and in the valley
of Long Swamp Creek and the little stream entering it from the north
there may be a deposit of reasonably large size. - —

Another promising area.is in the valley of the stream entering
Sharp Mountain creek, 34 mile north of the bridge over this stream, 2
miles west of Ball Ground. (See p. 75). The marble is now ex-
posed only in the bed of alittle stream, but it is reported to have been
found by test pits in the valley north of the stream. The rock exposed
is a little finer grained than the Georgia White, has a'grayish tinge and
is marked here and there by streaks of amber phlogopite, so that it
resemnbles in some respects the Mezzotint marble from the Cherokee
quarries.

A third area of white marble that may prove of interest in the
future is indicated by an exposure near the mouth of a little stream
entering Long Swamp Creek from the east, about 274 miles south-
east of Nelson. Specimens taken from a pile of debris alongside
a pit show a fairly coarse-grained, grayish-white, schistose marble
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in thick layers alternating with thin dark-gray layers marked by num-
erous small plates of black mica, some of which plainly coats slipping
surfaces. Through the marble is also a great deal of phlogopite much
of which coats small slickensides. If the few specimens of the rock
that have been seen are fair representatives of that underground it is
not probable that the occurrence will furnish satisfactory stome for
monumental work, or for ornamental buildings, though it may be drawn
upon for ordinary constructional purposes, if the quantity of rock
available is large enough to warrant the opening of a quarry.

The occurrence at the school-house spring at Nelson is exposed
only by a low ledge of fine-grained white marble, containing layers
rich in phlogopite and narrow veins and large crystals of white dolo-
mite. If the size of its component grains are any criterion the rock is
highly magnesian. There is no means of knowing whether the rock is
of any commercial value or not until it has been explored by drilling.

There are a few exposures of coarse-grained marble also in the
Long Swamp Creek area (see pp. 76-81), but most of the rock in this area
is fine-grained and highly magnesian.

" Magnesian marbles

The marbles characterized by a comparatively large content of
magnesium occur in the Long Swamp Creek belt and at a few places
in the Marble Hill belt.

Throughout the entire area of the Long Swamp Creek belt the
principal marbles exposed are fine-grained, very white varieties, showing
a few crystals of tremolite on weathered surfaces and only very rarely
a flake of phlogopite. The marble is well exposed on the lower slopes
on the east side of the valley and it has been quarried on a compara-~
tively small scale at a number of places. The most accessible place at
which it can be seen is at the old Lincoln quarry on Long Swamp Creek,
about 2 miles east of Jasper. The marble here is dazzingly white and
very fine-grained, the individual crystals rarely exceeding .2 mm.
in diameter. In places it is crossed by thin, light-gray streaks that repre-
sent sharply folded layers of less pure marble than the great body of
the rock. Thin sections show nothing but calcite and a few small
grains of tremolite and quartz and small plates of phlogopite. Upon
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examination of analysis IT on page 81 it will be seen that the Lincoln
marble contains 36.18%; of MgCO,. '

At the south end of the belt another marble exposed on the cliff-
side just beneath a bed of a coarse, blue variety is as fine-grained as
the Lincoln quarry rock. Its analysis shows 43.10%, magnesium
carbonate. The coarse, blue-gray marble above is a comparatively
pure calcite marble, with only 4.56%, of MgCO, shown in the analysis.
Here and there are exposed a few ledges of coarse-grained marble, very
similar to the Georgia White phase at Marble Hill. A specimen taken
from a ledge on the east side of the creek, about 2 miles southeast of
Jasper contains only 2.8%, of MgCO, The rock differs from the
Georgia White in being slightly schistose and less translucent.

The exposed portion of the Long Swamp Creek belt consists mainly

of fine-grained white marble like that of the Lincoln quarry, and pre-
sumably all of it is magnesian. If most of it contains as much mag-
nesium as the two specimens analysed there is an enormous reserve of
magnesium marble in the belt, and most of it is probably as highly
magnesian as the rock now being quarried at Whitestone for its magnes-
ium carbonate. )
o Qutside the Long Swamp Creek belt highly magnesian marbles are
known in the Tate quadrangle at only a few places. Reference has
already been made to the Rosepia marble in the Marble Hill area as
containing about 35.59, of magnesium carbonate. Fine-grained white
marbles also outcrop on the road at the junction of the East and Main
branches of Long Swamp Creek and in the valley of the main branch
about 34 mile farther north. Their content of maguesian is about the
same as in the Rosepia marble.

. In the rock on the road the relative proportion of calcium and
magnesian carbonates is 58.759, of the former and 35.829, of the latter
and in the rock farther north 60.009, and 36.089,. It is probably safe
to infer that there is a large amount of magnesium marble in the central
and northern parts of the Marble Hill belt, and that at some places
rock may be found with as high a content of magnesium carbonate
as that in the magnesian marble in the Long Swamp Creek belt.
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At the school-house at Nelson there may also be a deposit of mag-
nesian marble. A small exposure of white rock with a grain that is
as fine as that of the magnesian marble exposed at the junction of the
East and Main branches of Long Swamp Creek, may indicate the
presence of a bed containing about 859, of magnesium carbonate, or
perhaps a little more, since the marble is cut by veins of coarse dolomite.

Puaysicsal. PrROPERTIES AND CHEMICAL CHARACTERS.

The only marble of commercial importance in the Tate quadrangle
is the variety which has bem called the crystaliine variety to distinguish
it from the dull, more or less dense, blue-gray variety of the Keiths-
burg and Sharp Mountain Creek areas, consequently it is only the
crystalline variety whose physical properties are of significance. This
crystalline marble is a white, a very light-gray, a light-blue or a pink
variety which at many places is mottled with sinuous bands of a dark-
gray, dark-green, bright-green or amber color. The amber streaks are
due to the presence of amber mica, or phlogopite, the bright-green streaks
to the presence of a bright-green nickeliferous muscovite, the dark- |
green streaks to the presence of actinolitic tremolite and mica and the
dark-gray streaks to the presence of carbonaceous matter. The bluish
variety contains an unusual quantity of iron carbonate and the pink
variety a small quantity of manganese carbonate. (See descriptions
of varieties, pp. 92 and 150-156.)

As a rule the marble in the Long Swamp Creek belt is compara-
tively fine-grained and most of it is very white though there are a few
beds of a coarser grain variety that are blue. Most of the crystalline
marble elsewhere is comparatively coarse-grained but a few exposures
of fine-grained rock occur in the Tate post office and the Marble Hill
areas, especially toward the ends of their northern extensions. The
rock of the new quarry at Marble Hill is also fine-grained but nowhere
else in the interiors of the two areas are there any exposures of the
fine-grained variety.

All the fine-grained marbles are magnesian, whereas the coarse-
grained phases are non-magnesian. Nearly all the coarse-grained
marbles show distinctly many small plates of amber phlogopite. In
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most: places they are scattered irregularly through the rock and are
not objectionable. In some places, on the other hand, they are arranged
in layers. In this form they are exceedingly objectionable since they
constitute planes of weakness along which the rock splits easily. In a
few places, where slipping has occurred a large amount of phlogopite
was developed, and the rock is valueless for building or ornamental
uses. The cther common accessory minerals are tremolite and quartz.
Both of these are white and transparent and neither is in large quan-
tity. They fill the interstices between the carbonate grains and render
the marble almost non-absorbent and harder than it would otherwise
be.  Moreover the tremolite has a perfect cleavage from the surfaces
of which light is reflected with a brilliant sparkle. This adds to the
beauty of the lighter colored marbles, whether employed in buildings
or for statuary. Both the tremolite and the quartz are resistant to
weathering and thus add to the durability of the rock. Less common
constituents are biotite, graphite, hematite, magnetite, and various
sulphides. The biotite is found only in shear zones where it usually
accompanies phlogopite. It is objectionable not only because of the
| large size of its plates and their dark color, but also because it weakens
the marble in consequence of its easy cleavage. The graphite, hematite
and magnetite are present only in minute amounts. The former imparts a
dark color to certain streaksin the white marbles causing the mottling
which enhances their value for some purposes. The hematite and
magnetite, if in notable quantity, would injure the rock for ornamental
purposes. Both of these minerals are, however, present in such small
guantities that their effect is negligible. The sulphides are at a very
few places, especially near the contacts of the marble with hornblendiec
rocks or with pegmatites. They are all equally objectionable, since
when they weather they form sulphuric acid which destroys polished
surfaces, and iron oxides which cause reddish-brown stains. Blocks
containing even small amounts of the sulphides are rejected and become
waste. There are a few other minerals occurring locally, but they are
exceedingly rare. _ ‘
Tests on the crushing strengths of some of the marbles from this
quadrangle give results that are highly gratifying. Some of the tests,
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it is true, were made many years ago when the quarries were not as
deep as at present, but, since the rock now being quarried is similar
to that quarried at shallower depths, it is probable that the results
of the tests then obtained represent the minimum strength of sound

blocks now being quarried.
The results of the tests on 3 cubes made at the Watertown arsenal,

September 18, 1886, were as follows:

Results of strength tests on 3 cubes of marbles from the Tafe

quadrangle
Dimensions Sectional Ultimate Sirength
(in inches) Area (in pounds)
(in sq. inches)
Height | Compressed Total Per sq. in.
Surface

Cherokee__________._ 6.04 6.01 x 6.00 36.06 395,800 10,976
Creole___________.___ 6.03 6.00 x 5.99 35.94 434,100 12,078
Etowah_ . ___________ 6.03 6.03 x 6.01 36.24 384,400 10,842

The most extensive series of tests ever made on the physical prop-
erties of marbles was undertaken by the U. S. Bureau of Standards
and their results were published* in 1919. In this series 7 varieties
of marble from the Tate quadrangle were crushed when dry and while
wet. One set of tests was made with the blocks set on edge and another
with them set on the bed. For most of the marbles the distinetion
between the strength ““on edge” and the strength “on the bed” is not
very important, since the Georgia marbles have been so severely com-
pressed that the beds are greatly contorted and the material of most
blocks 1s partly “on edge” and partly “on the bed.”

47 Kessler, D. W., Physical and chemical tests on the commercial marbles of the
United States: TU. S. Bur. of Stand. Technological Papers, No. 123, 1919.
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The results of these tests are given in the table below:

Compressive strength of Georgia marbles

(In Ibs. pr. sq. inch)

Specimen Dry Wet After freezing
Amicalola: Onbed..___. 10685-11339 11243-12766 12558-14661
Onedge.___. 98519993 9312-10788 8180-9008
Etowah: Onbed. __.__ 10919-12171 9414-11095 9569-11083
Onedge.___. 9755-10643 10856 - 7383-9919
Creole: Onbed-..___ 11055-12217 8719-10233 9875-10583
On edge.. _._ 11244-12572 83508677 = 9336-10042
Silver Gray: © Onbed...___ 8709-9043a | ______________. 3416-8388
Onedge - __|oooooooo . 10422-10907 76998166 a
- Light Cherokee: On bed...__. 9127-11161 10067 11316
o ... . Onedge.___. 8800-11033 7804 67038782
Mezzotint: On bed_..__. 11398-12492 9355-9931 86758724
S On edge.____ 10585 7856 9514
QGeorgia White: Onbed._.___ 10218-10697 12466-18672 17577-21521
On edge_.___ 9079-9409 16447-17898 8547-9057

a. Direction of bedding not distinguishable.
The non-absorbtive character of a marble is well exhibited when it
is subjected to freezing and thawing tests. Twenty-seven dry samples
of Georgia marble broke when subjected to an average load of 12,865
1bs. per square inch. Twenty-five other samples were then frozen and

thawed 30 times and again subjected to pressure. They were not
crushed until the average load applied to them reached 10,583 lbs. per
f;square inch. This result indicates that the marble, even when subject
to the changeable climate of the ;north temperate zone, will resist
disintegration even more eﬁectiveiy than many granites. (See table
above.)

The strength of resistance to transverse stresses is not as important
in marble as it is in stones that are used to span openings above which
loads are to be borne. Nevertheless, tests on the marbles from the
- Tate quadrangle showed that they may be used as lintels with the
assurance that they will support a reasonable load without danger of
failure. In this test bars 8 by 134 inches in section and 6 to 12 inches
in length were supported on knife edges at their ends, and the load was
applied by a third knife edge at the center of the span. Half of the
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specimens tested were cut with the long dimension parallel to the bed-
ding and the other half with the long dimension perpendicular thereto.
The transverse strength of the more important marbles was found

t0 be as shown below:

Modulus of rupture of 7 marbles from the Tate quadrangle, Georgla
(In 1bs. pr. sq. inch)

Amicalola| Etowah | Cresle Silver Light Mezzotint Ga,
Gray | Chergkee White
|
Paral. to bed| 994986 | 885-1567, 624 |507-1234al.___.____ 1325-1367 |1290-1395
Perp. to bed|1488-1705]1433-16061320-1536|.______ _ 1254-1279/1275-1760 |1384-1412

a. Direction of bedding not determinable.

The resistance of an exposed stone to weathering depends partly
upon its composition and partly on its porosity. In the crystalline
marble in the Tate quadrangle there are no components that will de-
compose under the influence of the weather and cause disintegration
“and crumbling. Moreover there will be no decomposition products
formed that will cause staining. All the marbles of the district, when
properly finished, should retain their color almost indefinitely. Sharp -
corners will round in time but without discoloration and without
spalling. The long life of the rock is assured by its density. Its specific
gravity is about 2.715 or about 170 lbs. pr. cubic foot. This indicates
its compactness and its lack of porosity. Prof. Johnson reperts that a
8 inch cube of the Kennesaw marble after being soaked in water for
24 hours at a temperature of 60° had absorbed only six one hundredths
of one percent of its weight. This compares very favorably with the
ratio of absorption shown by the excellent granites and limestones of
Wisconsin as given by Buckley*:.

Wisconsin granites.. ... 0.049, to 0.509,

Wisconsin imestones ... 0.199, to 5.609
Georgia marble ... .. .0.069,

+8 Buckley, E. R., On the building and ornamental stones of Wisconsin: Wis.
Geol. & Nat. Hist. Sur. Bull. IV, pp. 400-402, 1898.
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- In ’th‘e tests made by the Bureau of Standards cubes were dried
at a temperature of 110° C. for 48 hours, were allowed to cool and
were weighed. They were then placed in a shallow tray and gradually
immersed in water. After 48 hours the cubes were removed from the
water, were carefully dried with a towel and immediately weighed.
The increase in weight represents the weight of the water absorbed.
From this is calculated the volume absorbed.

z{é.rorptian of water by marbles from the Tate quadrangle, Georgia

(In percentages)

Amicaiola] Etowah | Creole Silver Light |Mezzotint| Georgia
Gray | Cherokee White

By weight {.069—.103].089—.108).080-.103].115-.160).091-.116}.119-.124|.099-.103
By volume |.188-.280|.243-.295).218~.280|.312-.434].246-.313|.324~.337|.269-.280

¢

The low porosity of the marble from the Marble Hill area is largely
the cause of its strong resistance to weathering. Much of the destruc-
tive' effect of weathering is due to the chemical action of acid-laden
water, which not only wets the exposed surface of a rock but also enters
its pores and- attacks the material with which it comes in contact.
Plainly a porous rock offers a greater suface of contact than a non-
porous one, because in the latter the part exposed to the attack is limited
to its outside surface. One of the most effective weathering agents is
carbonic acid. Two cubes of Georgia white marble when subjected to
the action of carbonic acid for 70 days lost only .011%, and .0099, by
weight, and 4 samples subj ected to the same treatment for three months
lost .0165%, 017%, .0156%, and.016%,. Their surfaces were roughened
slightly but no disintegration was observed.** Two cubes of the famous
Carrara white marble subjected to the same conditions showed a loss
of .0219, and .0237%,.

In order that the record of the action of the marbles tested under
different conditions might be complete the Bureau of Standards tested

49 Merrill, G. P., Report on some carbonie acid tests on the weathering of marbles
and limestones: U. S. Nat. Mus. Proe., Vol. 49, pp. 347-349, 1916.
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(1) their tensile, or cokesive, strengths, obtained by pulling on bars
cut paraliel and perpendicular to their lengths, (2) their degree of
permeability for air and (8) their susceptibility to staining by absorbed
dyes. Their permeability was obtained by forcing air through a 214
inch cube for 15 minutes and noting the depression produced on the
height of a column of mercury which at atmospheric pressure is about
30 inches. In the staining test a hole 34 inch in diameter was drilled
from the side to the center of a 224 inch cube, and filled with a
1:5000 solution of eosin. At the end of 6 hours the solution was
removed from the holes and the cubes were sawed in half and the
stained area was noted and measured.

The results of these tests and a few others are given in the table

below.

Some additional physccal data of marbles from the Tate quadrangle,

Georgia
I il
Tension tests Air permeability
(In tbs. pr. sg. inch) {Depression of
mercury column |
in inches.)
Parailel to bed. Perp. to bed.
Amieslola_ _________________. 403-534 735-802 20.0
Btowah_ - e 472-538 850962 2.8
Creole_ _ _ e 586—683 1.2
Silver Gray . - oo 4164608 | oo 20.5
Light Cherokee________ . ____ | ... 781-988 12.8
Messotinb_ - — e e e e 16.6
Georgia White_ __________.___ 206-324 495-596 7.9

a. Direction of bedding not recognizable.
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I v Vv
Staining tests
Woeight
Specific Gravity|(Lbs. pr. cu. .
: (Apparent) Average)
Area of stain | Appearance
(In sy. inches) | -
Amiealola_ o .2 3.01a | Pk | 2.718-2.723 | 168.9
Btowabh ... .__._._. .87 Nearly invisible| 2.725-2.727 170.4
Creole_ ... ... . .34 Nearly invigible| 2.717-2.720 169.9
Silyer Gray . - o eoeme 3.53 Nearly invisible] 2.708-2.714 169.4
Light Cherokee_._____ 3.11b Nearly invisible] 2.698-2.708 169.1
Mezzotint_ . ___..____ 2.83¢ Pale Pink 2.714-2.716 | 169.7
Georgia White. _ . __._. 1.04 Red 2.717-2.726 170.1

a. Stain reached 4 faces of cube in 30 minutes.
b. Stain reached 1 face of cube in 1% hours.
e. Stain reached 4 faces of cube in 3 hours. .

The tests applied to the Tate marbles prove them to be able to
satisfy all the demands upon them as building and monumental stones,
and their translucency and colors make them eminently suitable for orna-
mental purposes. Their extremely low absorption ratio preserves them - -
against discoloration by dirty water and against disintegration by the
freezing of absorbed moisture. The fact that they contain such minute
quantities of easily decomposable components assures them against
staining. Their strength is great enough to withstand all the pressure

to which they may be subjected in even the loftiest structures. In
short all of their different varieties are quite capable of meeting the
demands of all architects and sculptors as media in which to express
their ideas. Moreover, there is still enough first class material left
in the ground to supply the needs of the market for several centuries
at the present rate of consumption. '

UsEes

The principal uses of the marble from the Tate quadrangle have
been as a building, an ornamental and a monumental stone. Nearly
all the different varieties have been used in the construction of memorial
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and large public buildings and of dignified palatial residences. Much
of the Creole and Etowah types have also been employed for interior
decoration with excellent results. All varieties of the marble are well
adapted to the manufacture of tiles because of their excellent wearing
qualities and for the sculpturing of statuary because of their translu-
cency. Some of the best known monumental figures have been cut
from the Silver Gray marble of the Cherokee quarry.

The waste of all varieties has been crushed for chicken grit.

That not used for this purpose might be employed in the manu-
facture of attractive terrazzo, especially if care were taken to in-
corporate into the mixture a fair quantity of Etowah marble. Another
quantity might be used as a fluxing stone or in a Portland cement mix-
ture, but the value of the rock as a building or ornamental stone is
too great to warrant its being quarried for these purposes.

The highly magnesian types, such as occur in very large quantity
in the Long Swamp creek belt, and in the central and northern parts
of the Tate and Marble Hill areas will furnish an abundant source of
carbonic acid gas and of magnesian salts, when needed. Some of
the beds in both areas are composed of fine-grained white marble
that contain as much magnesium as the well-known magnesian
rock at Whitestone, and it is probable that a much greater quantity
of the richly magnesian rock might be found if searched for. Most
of it might be reached by short spurs from the Georgia Marble Com-
pany’s private railroad. The demand for dolomite and magnesian
marble is rapidly increasing. There is no reason why the deposits in
the Tate quadrangle should not be called upon to satisfy a part of it.
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